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The issue of how best to image patients with hematuria and
impaired renal function has always been controversial and remains
controversial, particularly in recent years with the development
and continued refinement of multi-detector computed tomography
(MDCT).Patients with impaired renal function are more likely to
have urinary stone disease and urothelial cancer than those with
normal renal function. Thus, retrograde pyelography (RP) is more
valuable for evaluating hematuria in patients with impaired renal
function than in patients with normal renal function. Among the
patients with impaired renal function, uremic patients are at higher
risk of having urothelial cancer. Therefore, for the noncalcular
causes of hematuria, it is crucial to perform RP and/or cystoscopy,
as standard of reference, for patients with impaired renal function,
especially for those with uremia [1].
Low-dose CT offers much greater sensitivities for the detection of
urinary tract calculi than radiography at doses equivalent to conven-
tional radiography. Ultrasound (US) alone is insufficient for imaging
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f hematuria. The combination of unenhanced MDCT and US is
seful in detecting the cause of hematuria in patients with impaired
enal function. A 2D US is usually carried out first and afterwards
everal 3D acquisitions (2–5 datasets) are made. It must be pointed
ut that using 3D ultrasound, even with color or power Doppler
odes, it is often difficult to differentiate small renal transitional
ell carcinoma, that could not be visualized on unenhanced MDCT,
rom other mass lesions of the renal collecting system such as blood
lots, sloughed papillae, or fungus balls.
DCT allows the detection of secondary signs which do not only
upport the diagnosis of urolithiasis but can also influence patient
anagement. Attenuation difference between kidneys greater than
r equal to 5.0 H is a valuable sign and had diagnostic performance
imilar to other secondary signs of obstructive ureterolithiasis. Fur-
hermore, attenuation difference had the advantage of being an
bjective, measurement-based indicator. Attenuation differences of
oth kidneys could be useful in differentiating acute unilateral
bstruction from chronic cases [2]. Stone size alone has been found
o correlate with patient treatment. Stone location and the presence
nd severity of secondary signs of obstruction do not usually affect
atient treatment.
dditional information about renal stone characterization beyond
heir size and location has been a goal of CT acquisitions since
he early 1980s, but has only been fully realized beginning in 2006
ith the innovative development of simultaneous dual energy CT
DECT) acquisitions. Most recently, 5 subtypes of renal stones
uric acid, cystine, struvite, calcium oxalate monohydrate/calcium
xalate dihydrate/brushite, and hydroxyapatite/carbonate apatite)
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ave been accurately differentiated in vitro using DECT. The char-
cterization of additional stone types other than UA is important
o patient management, because stones known to be resistant to
xtracorporeal shock wave lithotripsy, including brushite, cystine,
nd calcium oxalate monohydrate, can be directed to management
y percutaneous or endoscopic stone removal. Moreover, char-
cterization of struvite stones directs the surgeon to total stone
emoval rather than allowing for small residual fragments that may
esult in persistent symptoms and recurrent stone growth [3].
uture efforts in continued refinement of MDCT protocols must
ocus on radiation dose optimization and radiation dose reduction.
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